Since the first descriptions of nontraumatic cerebrospinal fluid (CSF) leaks of the temporal bone (in the French literature in 1897 1 ) and via the nasal passages (in the British literature in 1899 2 ), the term "spontaneous CSF leak" has been used extensively in the literature. However, there is a certain degree of confusion concerning CSF leaks when a traumatic cause is not apparent. Careful review of the literature reveals that the term "spontaneous" is given different meanings by different authors. Many authors divide CSF leaks into traumatic (surgical or nonsurgical) and spontaneous, and therefore consider a spontaneous CSF leak the same as a nontraumatic one. 310 Others define a spontaneous leak as one not related to trauma, surgery, or neoplasm. n According to Lundy et al, 12 a spontaneous CSF leak is one that is not related to infection, trauma, or tumor.
May et al 13 consider a CSF leak to be spontaneous if no history of trauma or congenital defect can be elicited. Pappas et al 1415 define a spontaneous CSF leak as one without a history of trauma, congenital defect, or infection. Other definitions state that "spontaneous CSF leakage occurs without apparent cause" 14 ; for some of us, in daily practice, a spontaneous CSF leak is defined as one without a recent cause.
O'Connell, 16 in 1964, subdivided spontaneous CSF leaks into "primary spontaneous" or "idiopathic" leaks, in which a precipitating cause could not be found, and "secondary spontaneous" leaks, in which a cause was eventually discovered. Ommaya et al, 17 in 1968, proposed a classification of CSF rhinorrhea that avoids the use of the term "spontaneous." The main division they used was that between traumatic and nontraumatic leaks. They stated that we should avoid using the term "primary spontaneous" as a wastebasket for those cases in which the true cause has not been discovered, and that we should avoid the use of "secondary spontaneous" because it is a logically impossible phrase.
Webster's dictionary defines "spontaneous" as "developing without apparent external influence or force or from some undiscoverable cause." 18 Since a careful history and physical, radiological, endoscopie, and surgical examinations usually result in information that will make most patients ineligible for the Webster's dictionary definition, actual cases that fit such a definition are extremely rare. It should be noted that in addition to the eustachian tube route, there are rare cases of CSF leaks originating in the temporal bone and traveling through the petrous apex and via the sphenoid sinus into the nose. The communication between the petrous apex and the sphenoid sinus may be caused by variance of normal anatomy (extensive lateral pneumatization of the sphenoid sinus and/or extensive medial pneumatization of the petrous bone) or be secondary to a pathological process such as a fracture or an erosive tumor.
Classification of CSF rhinorrhea by cause begins with the main division into traumatic and nontraumatic leaks (Fig 2) . Traumatic leaks are divided into surgical (or iatrogenic) and nonsurgical. 5 Nonsurgical leaks are further subdivided into penetrating and nonpenetrating (Fig 3) . Both entities may present as an acute leak at the time of trauma or as a delayed one. It is the delayed presentation of traumatic CSF rhinorrhea that may initially be given the diagnosis of spontaneous leak. 3 · 19 21 However, it is our experience that a very careful and detailed history may identify related head trauma in the past. High-resolution computed tomography may identify a fracture line, and during surgical exploration, a fracture line may be seen. We believe that the term "spontaneous" should not be used in these cases. Salca and Danaila 20 presented a case of CSF rhinorrhea occur- In the group of surgical CSF rhinorrhea (Fig 4) , we differentiate between unplanned injury (eg, complication of ethmoidectomy) and planned durai defects in which the reconstructive component of the procedure may have failed (eg, acoustic neuroma resection).
Nontraumatic CSF rhinorrhea is subdivided into high-pressure and low-pressure leaks 5 · 6 ' 17 ( Fig 2) . The classification of high-pressure nontraumatic CSF rhinorrhea is presented in Fig 5. Although some of these patients may present to the rhinologist, once a diagnosis is made, they will most commonly require neurosurgical treatment. 22 However, in the case of benign intracranial hypertension (pseudotumor cerebri), diagnosis may require close cooperation between the rhinologist, neurologist, and neurosurgeon. 23 Before the repair, the primary pathologic process should be addressed, because persistent high intracranial pressure may result in failure of the repair procedure. [23] [24] [25] Classification of normal-pressure, nontraumatic CSF rhinorrhea is presented in Fig 6. 12 · 17 · 26 Subclassification of the congenital and idiopathic subgroups is presented in Fig 7. It should be noted that tumors appear in both the high-pressure and normal-pres- (Figs 5 and 6 ). In the high-pressure group, tumors may result in CSF leaks because of obstruction or because of edema following treatment, both of which may lead to increased intracranial pressure. 5 · 6 · 25 In the normal-pressure group, tumors may have a direct erosive effect on the skull base and dura resulting in a leak, 5 and treatment modalities such as irradiation and chemotherapy may result in bone necrosis leading to a CSF leak.
If "spontaneous" CSF leaks do exist, they belong to the group of "idiopathic" or "unknown origin" CSF rhinorrhea. However, as stated above, careful history combined with endoscopie, radiologie, and surgical examination will commonly result in the identification of a probable cause of the leak. 3 Therefore, most of these "idiopathic" cases will eventually have a more specific diagnosis. True "idiopathic" CSF rhinorrhea is extremely rare. According to Ommaya et al, 17 it does not really exist.
Two additional entities should be mentioned, as they may explain some of the "idiopathic" leaks. Ommaya et al 17 suggested that their "focal atrophy" theory may explain idiopathic as well as congenital leaks. According to this theory, atrophy of the normal contents at the cribriform plate or sella turcica areas, which may be secondary to ischemia, results in reduced soft tissue bulk. The empty space thus created leads to the formation of an arachnoidal pouch that is filled with CSF. The pouch with its pulsating CSF exerts a local erosive effect on the bony skull base. This will eventually result in a bony defect leading to a fistula, meningocele, or meningoencephalocele herniating extracranially. The end result is a CSF leak. This theory lacks reliable anatomic studies to support it.
Arachnoid granulations have been proposed as a mechanism of CSF leaks of unknown origin. 4 
· 2729
In contrast to the focal atrophy theory, this entity received significant attention and discussion, especially in the otologic literature, and is supported by anatomic studies. 4 
· 27
Arachnoid granulations are normal microstructures that provide the primary mechanism for CSF résorption into the intracranial venous system. The majority of arachnoid granulations are located along the superior sagittal sinus and its tributaries. However, they may be also found in the skull base. Anatomic studies identified the structures in both the middle fossa and posterior fossa surfaces of the temporal bone, as well as the roof of the ethmoid and sphenoid sinuses. According to Gacek, 4 since skull base arachnoid granulations do not extend into a venous sinus lumen, they are not covered by endothelium, but by durai extension. This creates a closed system of CSF within the arachnoid granulation that transmits pulsations through its capsule to cause destruction of the surrounding bone. 30 This theory may explain idiopathic CSF leaks. Anatomic studies by Gacek 4 and by Schuknecht and Gulya 27 support this theory.
CONCLUSION
What is "spontaneous" CSF rhinorrhea? Careful review of the literature certainly does not provide an answer. This term is given different meanings by different authors. Until a consensus on the definition of spontaneous CSF leak is reached by rhinologists, otologists, neurosurgeons, and skull base surgeons, we prefer not to use this term at all. Any communication regarding CSF leaks should include specific information on the site of the leak and the known or presumed cause. Careful history-taking and endoscopie, radiologie, and surgical findings will result in the identification of the cause in most cases. For the rare cases in which no cause can be identified, the term "idiopathic" (or "of unknown origin") seems appropriate.
